[Spectrum of the calling songs, phonotaxis and the auditory system in the cricket Gryllus bimaculatus].
Behavioural experiments with Y-maze showed that phonotaxis in female crickets to male calling songs (CS) depends on the spectrum of the latter. Conservation of the first low-frequency (5 kc. p. s.) component of the spectrum is the necessary and sufficient condition for the development of normal phonotaxis. Signals which in their temporal characteristics are identical to the CS, but their spectrum contains only high-frequency (12.5 kc. p. s.) component, do no evoke positive phonotaxis. High-frequency signals (10-40 kc. p. s.) induce negative phonotaxis of females in the stationary flight. Beginning from the tympanic organ, the auditory system of crickets exhibits distinct differentiation of elements, which provide the analysis of low- and high-frequency signals. Two types of ascending interneurons transmitting information about the sound from the first auditory center to the brain were described in detail. The first type is associated mainly with low-frequency receptors and effectively transmits all that is necessary for the recognition of temporal characteristics of the CS. The second type presumably accounts for the negative phonotaxis. It is associated mainly with high-frequency receptors, exhibits for the negative phonotaxis. It is associated mainly with high-frequency receptors, exhibits significant after-effect, higher sensitivity to sounds of weak intensities, emphasizes the onset of the stimulus effect, and rapidly habituates to repetitive stimulation.